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NOVEL APPARATUS 



5 The present invention relates in general to improvements in and relating to 
smoking machines for smoking articles such as cigarettes, cigars and 
cigarillos. More particularly, the invention relates to an improved ignition 
system for igniting smoking articles for smoking by a smoking machine. 

10 Regular testing of cigarettes on a smoking machine is an important part of 
any cigarette manufacturing process. A smoking machine serves to create a 
repeatable standardised environment for the analytical smoking of cigarettes. 
International and national standards, including ISO standard 3308 (2000), 
have* been put in place for standardising the operation of smoking machines. 

15 

A smoking machine typically comprises at least one holder for a cigarette, 
and a puffing means for drawing air in controlled fashion through the 
cigarette in regular short puffs in order to smoke the cigarette. The smoking 
machine typically comprises or is adapted to engage with at least one lighter 
20 tool which comprises a heat source such as a resistive coil for lighting the 
cigarette. The machine usually also comprises or is adapted to engage with a 
variety of other tools, including tools for measuring or observing particular 
smoking characteristics, such as puff profile and leak check tools and/or air 
velocity tools. 

25 

It is desirable that the lighter tool should be capable of lighting the cigarette 
at the first attempt. Multiple attempts at lighting the cigarette may result in 
pre-charring, which may alter the smoking characteristics of the cigarette or 
otherwise disrupt any measurements which are to be taken. ISO standard 



3308 (2000) indeed requires that a smoking machine should be capable of 
lighting cigarettes at the first attempt and without pre-chaning. Furthermore, 
the need for multiple attempts at lighting is clearly inefficient. 

5 Evidently, the distance separating the heat source of the lighter tool from the 
cigarette end will have a profound effect on the success of ignition. If the 
heat source is too remote from the cigarette end, then the chances of 
successful lighting at first attempt will be diminished. On the other hand, if 
the heat source is too close to the cigarette, then the ignition process may 

10 result in heat damage to the cigarette which may alter its smoking 
characteristics. Actual contact between the heat source and the cigarette 
during ignition is particularly undesirable and is not permitted under ISO 
standard 3308 (2000). Typically, a separation of 0.5-1.0mm between the heat 
source and the cigarette end at the point of ignition is viewed as desirable. 

15 

Some difficulty has however been encountered in achieving precision 
positioning (to within about 1.0mm) of the cigarette and lighter tool. Once a 
cigarette has been loaded into a smoking machine, the position of the unlit 
tip with respect to the smoking machine depends primarily upon the length 
20 of the cigarette and the depth of insertion of the cigarette into the smoking 
machine. Owing to the tolerances of manufacturing processes, the lengths of 
individual cigarettes from a batch typically vary within a range of l-2mm, 

cigarette from the batch. Meanwhile, the depth of insertion of a given 
25 cigarette into a given smoking machine may also vary by around l-2mm, 
depending primarily on the force with which the cigarette is inserted into the 
machine. The combined effect of these uncertainties is an overall uncertainty 
of up to 4mm in the predicted location of any single cigarette tip with 
respect to the smoking machine. Precision positioning of the lighter tool with 



respect to each cigarette tip, based on the predicted location of the cigarette 
tip, is therefore impossible. 

Various attempts have been made to address this problem. According to one 
5 method, individual cigarettes are adjusted by hand following insertion into 
the smoking machine, such that each cigarette protrudes by a predetermined 
distance from the machine. This method successfully achieves uniform 
positioning of cigarettes within the smoking machine for the purposes of 
ignition, but is time-consuming and inefficient. Attempts have also been 
10 made to design lighter tools which are capable of reliably lighting cigarettes 
over a range of distances varying by several millimetres. Although the 
benefits of automation are preserved, such tools are however expensive to 
operate, owing to their performance requirements. 

15 There remains therefore a need for an improved apparatus for automatically 
and reliably lighting cigarettes for smoking by a smoking machine. 

According to one aspect of the present invention therefore, there is provided 
an ignition system for a smoking machine, comprising a heat source that is 

20 adapted for emitting heat for igniting one end of a smoking article which is 
held by a smoking machine; an automatic sensor which is adapted for 
detecting the position of said end of the smoking article; and control means 
in communication with said sensor, which are adapted for automatically 
adjusting the operation of said heat source and/or for automatically adjusting 

25 relative movement of said heat source and/or of said article, depending on 
the position of said end as detected by said sensor, such as to enable 
successful ignition of said end by said heat source. 



According to another aspect of the present invention, there is provided 
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smoking machine comprising holding means for holding a smoking article 
such as to expose one end thereof, puffing means positioned adjacent the 
other end of the smoking article for drawing air through the smoking article, 
and an ignition system in accordance with the invention for igniting said one 
5 end of the smoking article such that the article can be smoked by the 
smoking machine. 

In use of the present invention, the sensor acts to detect the position of the 
end of the smoking article, and communicates information in this regard to 

10 the control means. Based on this information, the control means makes 
automatic adjustments as necessary to the operation of the heat source, 
and/or to relative movement of the heat source and/or said smoking article, 
such as to enable successful ignition of the smoking article by the heat 
source. Successful ignition may denote ignition at the first or the second, 

15 preferably the first, attempt. Furthermore, successful ignition may denote 
ignition of the smoking article without any undesired heat damage to the 
article and/or without contact between the smoking article and the heat 
source during emission of heat by the heat source. 

20 It will be understood that the heat source may emit heat for igniting the end 
of said smoking article by conduction, by convection or by radiation, or by 
any combination of conduction, convection and radiation. More typically, 

combination of radiation and convection. Said heat source may, for example, 
25 comprise a heatable coil, such as a resistive coil. Such a coil will emit heat 
for igniting the end of said smoking article by a combination of 
electromagnetic radiation and convection of heated air. The power of said 
coil may be in the region of 30-100W, such as between 40-60W, such as 
about 50W. Alternatively, said heat source may comprise a laser, or a 



5 



halogen bulb, such as a halogen bulb of about 120-200W, which will emit 
heat for igniting the end of said smoking article primarily by electromagnetic 
radiation. Heat sources of all of these types are known in the art. Said heat 
source may conveniently be powered by electricity. 

5 

As will be appreciated by the skilled man, once the location of the end of 
the smoking article has been accurately determined, a variety of adjustments 
may be made to the components of the ignition system and/or the smoking 
machine so as to ensure successful ignition of the smoking article by the 
10 ignition system. 

The distance separating said heat source from said end of the article during 
emission of heat from the heat source is a key parameter affecting the 
reliability and success of ignition, regardless of the manner in which heat is 
15 emitted by the heat source. Thus, said control means may be adapted to 
automatically adjust relative movement of said heat source and/or said 
smoking article, such that a predetermined distance separates said heat 
source from said end of the smoking article, whereby said end of the 
smoking article can be successfully ignited by the heat source. 

20 

Suitably, therefore, said heat source may be capable of movement with 
respect to said smoking article, and said control means may be adapted for 
controlling movement of said heat source, whereby the heat source under the 
control of said control means can be moved into or halted at a selected 
25 position. Alternatively, or in addition, said control means may be adapted for 
controlling movement of a smoking article held by a smoking machine, 
whereby said smoking article under the control of said control means can be 
moved into or halted at a selected position. By thus controlling relative 
movement of said heat source and/or said smoking article in view of the 
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known position of said end of the smoking article, a predetermined distance 
separating said heat source from said end of the smoking article may readily 
be achieved. 

5 Said sensor may be arranged such as to detect the end of a smoking article 
when said end is disposed at said predetermined distance from the heat 
source, or when said end is positioned such that after subsequent movement 
of said smoking article and/or said heat source along a pre-set locus, said 
end will be disposed at said predetermined distance from the heat source. 

10 Alternatively, said ignition system may be arranged such that following 
detection of said end of the smoking article by said sensor, said heat source 
and/or said smoking article are moved under the control of the control 
means such as to achieve said predetermined distance between said heat 
source and said end of the smoking article. 

15 

Suitably, said control means may be adapted to ensure that said heat source 
and said smoking article remain out of contact with one another during 
emission of heat by the heat source. 

20 Additionally or alternatively, said control means may be adapted to 

automatically adjust the operation of said heat source following detection of 
the end of a smoking article by the sensor, such as to enable successful 

the operation of the heat source which may affect the reliability and success 
25 - of ignition include the temperature of the heat source; the channelling of 
heat from the heat source to the end of the smoking article; the level and 
wavelength range of electromagnetic radiation that is applied by the heat 
source to the end of the smoking article; the length of time for which heat is 
applied to the end of the smoking article for igniting the article; and the 
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timing of the application of heat to the end of the smoking article for 
igniting the article with respect to the "puff cycle" of a smoking machine. 
By adjusting any or all of these parameters, the control means may serve to 
enable successful ignition of a smoking article by the heat source without 
5 any or any further adjustments in relative movement of the heat source 
and/or said smoking article. Said control means may therefore be adapted for 
calculating the type and extent of any adjustments to any of these parameters 
which may be required for enabling successful ignition, in view of the 
known position of the end of the smoking article (as detected by said 
10 sensor), and for securing the performance of such adjustments. It will be 
appreciated however that said control means may be adapted for adjusting 
any or all of the aforementioned parameters of the operation of the heat 
source in addition to adjusting relative movement of said heat source and/or 
said smoking article. 

15 

Where said heat source is adapted for emitting heat by air convection for 
igniting said end of the smoking article, said control means may be adapted 
to automatically adjust the temperature of the heat source, the adjustment 
depending upon the location of said end, as detected by the sensor. Clearly, 

20 where said end is located at a greater distance from said heat source, 
successful ignition can nonetheless be achieved through increasing the 
temperature of the heat source. Conversely, where said end is located at a 
smaller distance from said heat source, successful ignition without undue 
heat damage to the smoking article can nonetheless be attained through 

25 decreasing the temperature of the heat source. 

Variation in the temperature of the heat source may for example be achieved 
by adjusting the power input which energises the heat source. Thus, said 
control means may comprise a regulator or switch operably connected to 
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said heat source, whereby the power input to said heat source may be 
controlled. In particular, where the heat source is powered by electricity, said 
control means may be adapted for controlling the average voltage or 
amperage supplied to said source such as to up- or down-regulate the 
5 temperature of said heat source. Thus, said control means may for example 
comprise a variable resistor, a switch means, or a pulse width modulator 
such as an EET. Alternatively, or in addition, said control means may 
comprise a cooling means such as a heat sink which is operable when 
required to reduce the temperature of the heat source. 

10 

Alternatively, or in addition, said control means may be adapted to adjust 
the channelling of heat from said heat source to said end of the smoking 
article,. by selectively dispersing heat away from the end of the smoking 
article and/or selectively directing heat towards the smoking article, as 
15 required. Thus, for example, said control means may comprise channelling 
means such as a plurality of adjustable fins, which channelling means can be 
positioned in a first orientation whereby the channelling means serve to 
disperse heat away from the end of the smoking article and/or in a second 
orientation whereby the channelling means serve to direct heat towards the 
20 end of the smoking article, which channelling means may optionally be 
removable. Thus, for example, where the end of the smoking article is 
positioned at a greater distance from the heat source, said channelling means 

oo A;**>r*t ViMt tr\warH g the end of the, smoking 



article, in order to enable successful ignition of said smoking article by the 
25 heat source. Conversely, where the end of the smoking article is positioned 
at a smaller distance from the heat source, said channelling means may be 
adjusted such as to disperse heat away from the end of the smoking article, 
in order to enable successful ignition of said smoking article by the heat 
source. 
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Said greater distance may denote a distance of more than about 2mm, or 
more than about 1.5mm, or more than about 1mm. Said smaller distance 
may denote a distance of less than about 1mm, or less than about 0.5mm. 

5 Where said heat source is (alternatively or in addition) adapted for emitting 
heat for igniting said end of the smoking article by electromagnetic 
radiation, said control means may be adapted for automatically adjusting the 
level and/or the wavelength range of electromagnetic radiation that is applied 
by the heat source to the end of the smoking article for igniting the article, 

10 the adjustment depending upon the position of said end as detected by the 
sensor. When exposed to electromagnetic radiation, the end of a smoking 
article (which is typically primarily composed of tobacco) will absorb 
radiation in particular wavelength ranges according to its absorption 
spectrum. Radiation absorbed by the end of the smoking article will serve to 

15 heat the end towards and beyond its ignition temperature, which may lead to 
ignition. It is evident therefore that by selectively irradiating said end of the 
smoking article with radiation in a wavelength range which is absorbed by 
the end, and/or by increasing the overall level of radiation that is applied to 
said end of the smoking article, the heating effect of the electromagnetic 

20 radiation on the end of the smoking article will be enhanced. Conversely, by 
selectively irradiating said end of the smoking article with radiation in a 
wavelength range which is not absorbed or not efficiently absorbed by the 
end, and/or by decreasing the overall level of radiation that is applied to said 
end of the smoking article, the heating effect of the electromagnetic radiation 
. 25 on the- end of the smoking article will be diminished. 

Said control means may therefore be adapted for automatically adjusting the 
level and/or the wavelength range of electromagnetic radiation that is 
emitted from the heat source. Adjustments in the level of radiation emitted 
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may be readily achieved by adjusting the power input to said heat source, so 
as to respectively increase or decrease the level of radiation that is emitted 
by the heat source. Thus, said control means may comprise a switch or 
regulator operably connected to said heat source for controlling the power 
5 input to said heat source. Adjustments in the wavelength range of 

electromagnetic radiation that is emitted by the heat source may similarly be 
achieved through control of the operation of the heat source. For example, 
where said heat source comprises a halogen bulb, the halogen bulb will 
typically be configured to enable the wavelength of the light emitted by the 
10 halogen bulb to be selected as required. Thus, said control means may be 
adapted for selecting an appropriate wavelength for generation by the 
halogen bulb. • 

Alternatively, or in addition, said control means may be adapted for 
15 adjusting the level and/or the wavelength range of electromagnetic radiation 
that is transmitted from the heat source to the end of the smoking article. In 
order to adjust the level of electromagnetic radiation that is transmitted from 
the heat source to the end of the smoking article, said control means may be 
adapted for adjustably shielding and/or obscuring said heat source from said 
20 end of the smoking article, and/or for selectively focusing radiation emitted 
by said heat source onto said end, and/or for selectively deflecting radiation 
emitted by said heat source away from said end. Thus, said control means 
: „j:„„^m« cv,;-»i/i m^ng mrh «<; an iris-tyne adjustable shield. 



which can be positioned and adjusted in order, to shield a selected area of the 
25 heat source from the end of the smoking article. Said control means may 
include adjustable reflecting and/or refracting means which are adapted to 
selectively focus or direct radiation emitted from the heat source towards 
said end of the smoking article. Additionally or alternatively, said control 
means may comprise adjustable refracting and/or deflecting means which aire 



11 



adapted to selectively direct radiation emitted from the heat source away 
from the end of the smoking article. Additionally or alternatively, said 
control means may comprise at least one thermal filter, which thermal. filter 
is adapted to absorb or reflect a proportion of radiation impinging on the 
5 .filter, which thermal filter is arranged to be removably positioned between 
said heat source and the end of the smoking article such as to prevent the 
transmission of a proportion of radiation emitted from said heat source 
towards said smoking article. Optionally, said control means may comprise a 
plurality of thermal filters, any number of which can be positioned in 
10 parallel between said heat source and the end of the smoking article. By 
altering the number of filters positioned between said heat source and the 
smoking article, the quantity of electromagnetic radiation transmitted from 
the heat source to the smoking article may be adjusted as required. 
Alternatively, said control means may comprise one or more variable filters, 
15 each variable filter including a plurality of discrete areas with different 
absorption/reflection characteristics, such that by positioning the variable 
filter between the heat source and the end of the smoking article and moving 
the variable filter relative to the heat source and the smoking article, the 
quantity of electromagnetic radiation transmitted from the heat source to the 
20 smoking article may be adjusted as required. 

In addition or alternatively, in order to adjust the wavelength range- of the 
electromagnetic radiation that is transmitted from the heat source to the end 
of the smoking article, said control means may comprise a dichroic filter or 
25 . a plurality of dichroic filters which are adapted for selectively reflecting or 
selectively transmitting electromagnetic radiation in a specific wavelength 
range or ranges, which dichroic filter or filters are arranged to be placed 
intermediate said heat source and said end of the smoking article, for 
filtering radiation directed from said heat source towards said end of the 
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smoking article. A dichroic filter suitable for use in the present invention 
may, for example, comprise a transparent substrate, such as a glass substrate, 
said substrate being provided with two or more layers of different filter 
media; the nature of the filter media and the thickness and arrangement of 

5 each of the layers being selected such that the filter is capable of 
transmitting electromagnetic radiation only at certain wavelengths. Said 
layers of filter media may, for example, comprise one or more layers of 
titanium dioxide, interspersed with one or more layers of silicon dioxide. In 
some embodiments, the nature of the filter media and the thickness and 

10 arrangement of the layers may vary across the surface of the substrate, such 
that the reflection/transmission characteristics of the dichroic filter vary 
across the surface of the filter. Thus, said dichroic filter may be arranged to 
transmit through a first portion of the filter only radiation in a first 
wavelength range, such as radiation in the range from 380nm to 700nm; and 

15 may be arranged to transmit through a second portion of the filter only 
radiation in a second wavelength range, such as radiation- in the range from 
1200nm to 2000nm. Alternatively, a plurality of dichroic filters may be 
provided, each filter being arranged to transmit only radiation in a certain 
wavelength band, such as from 380nm-800nm, from 700nm to lOOOnm, 

20 from 900nm to 1200nm, and from 1 lOOnm to 1500nm, and means may be 
provided for selectively placing a chosen one or more of said filters between 
the heat source and the end of the smoking article, such that only radiation 

of a narticnlar nreftetexmiiierl wavelength range mav he, transmitte d from said 

heat source to said end of the smoking article. 

25 

Said control means may be adapted to automatically adjust the time for 
which heat is applied to the end of the smoking article for igniting the 
article, depending upon the location of said end. 
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Notwithstanding a larger separation between said heat source and said end, 
successful ignition may for example be attained by lengthening the period 
during which heat is applied to the end of the article. Thus, said control 
means may be adapted for calculating the period of time for which heat 

5 should be applied to the end of the article for successfully igniting said end, 
and for effectively terminating the application of heat to said end after said 
period of time has elapsed. Said control means may for example comprise 
switch means for respectively switching on and/or off power input to said 
heat source in order to respectively initiate or terminate the application of 

10 heat to said end. Alternatively, said control means may be adapted for 

respectively exposing or shielding, or for respectively installing or removing, 
said heat source, or for otherwise respectively permitting or blocking the 
emission of heat by said heat source, in order to respectively initiate or 
terminate the application of heat to said end. 

15 

Said control means may be adapted to automatically adjust the timing of the 
application of heat with respect to the puff cycle of a smoking machine, 
depending upon the position of said end of the smoking article as detected 
by the sensor. Smoking machines operate by drawing air through a smoking 
20 article in regular bursts or "puffs", typically once every 60s or so. The 
period between the start of one puff and the start of the next puff is known 
as the "puff cycle". The puff cycle consists of a short puff, typically 2s in 
duration, followed by a pause. 

25 The optimal time for ignition of a smoking article is during the puffing 
phase of the puff cycle. Thus, by initiating the application of heat to the end 
of a smoking article early in the puffing phase of the puff cycle, thereby 
lengthening the period of time during the puffing phase for which heat is 
applied to the end, the likelihood of successful ignition, even where the heat 
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source is positioned at a distance from the end of the article, may be 
increased. The likelihood of successful ignition may be yet further increased 
by initiating the application of heat to the end of a smoking article just prior 
to the start of the puffing phase. This will permit pre-heating of the end 
5 which will "prime" the end for ready ignition at the start of the puffing 
phase. 

Hence, said control means may be arranged to be operatively connected to a 
smoking machine such as to detect and monitor the timing of the puff cycle, 

10 and may be arranged to control the relative timings of the initiation of 
application of heat from the heat source to the end of the smoking article 
and the start of the puff cycle, in order to ensure successful ignition of said 
end. Said control means may therefore be arranged to control the timing of 
the initiation of application of heat from the heat source to the end of the 

15 smoking article, and/or the timing of the start of the puff cycle, whereby the 
relative timings of these events may be controlled. 

In some preferred embodiments, said sensor may be fixed in a known 
position with respect to said heat source, and may be adapted for detecting 
20 said end of the smoking article when said end is in a desired position with 
respect to said heat source, and for transmitting a detection signal to said 
control means. Thus, said heat source and said sensor may be movable with 

„«. o~~1~~~ ort^lo onH ^n-ntm l Trw».Qr>p may V>f» nrlsmted for 

terminating movement of said heat source and said sensor with respect to 
25 said smoking article on receipt of said detection signal from said sensor. In 
this case, the sensor may be conceptualised as "hunting" for the end of the 
smoking article. Alternatively or in addition, said smoking article may be 
movable with respect to said heat source and said sensor, and said control 
means may be adapted for terminating movement of said smoking article 
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with respect, to said heat source and said sensor on receipt of said detection 
signal from said sensor. In this case, the smoking article may be 
conceptualised as "probing" for the sensor.. 

5 Any sensor capable of detecting the end of said smoking article when said 
end is in a specified position is suitable for use in these embodiments. For 
example, said sensor may comprise an emitter capable of emitting a signal 
and a detector capable of receiving and detecting said signal from the 
emitter, the emitter and detector being arranged such that when said end is 

10 positioned between said emitter and said detector, transmission of said signal 
from said emitter to said detector is interrupted, and said detection signal is 
triggered. The triggering of the detection signal accordingly signifies that the 
end of the smoking article is positioned between said emitter and said 
. detector. Alternatively, said sensor may comprise an emitter capable of 

15 emitting a signal and a detector capable of receiving and detecting said 
signal from the emitter, the emitter and detector being arranged such that 
when said end is in a predetermined location relative to the emitter, said 
signal emitted from the emitter is reflected from said end and is transmitted 
to said detector for detection, and said detection signal is triggered. 

20 Accordingly, the triggering of the detection signal signifies that the . end is in 
said predetermined position. Said signal may be an electromagnetic wave 
signal, such as a laser signal, or a radiowave, microwave or visible light 
signal, or a sound wave signal such as an ultrasonic wave signal. As yet a 
further alternative, said sensor may be a contact sensor which is adapted for 

25 detecting the end of a smoking article when said end contacts or moves out 
of contact with the sensor. 

Alternatively, said sensor may be adapted for detecting signals caused by the 
proximity of said end; such as variations in air flow or air pressure, or. 
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variations in electrostatic or capacitive electric field; and for triggering said 
detection signal in response. The triggering of the detection signal will 
accordingly signify that said end is proximate to the sensor. 

5 In other favourable embodiments, said sensor may be adapted for identifying 
the position of said end of the smoking article amongst a range of possible 
locations. In one possible aspect, therefore, said sensor may comprise a 
range-finding sensor, such as a laser or radar sensor, which is capable of 
transmitting signals which are adapted to be reflected from a target, 

10 detecting signals reflected from said target, and analysing said reflected 
signals, whereby the location of said target can be calculated. Said range- 
finding, sensor may be fixed in a known position with respect to said heat , 
source, and may be adapted for identifying the location of said end with 
respect to said heat source. Alternatively, said range-finding sensor may be 

15 adapted to be fixed in a known position with respect to said holding means, 
and may be adapted for measuring the location of said end of the smoking 
article with respect to the holding means. In another possible aspect, said 
sensor may comprise any sensor as hereinabove defined which is capable of 
detecting the end of said smoking article when said end is in a specified 

20 position, which sensor is adapted to be moved with respect to said heat 

source such as to hunt for said end, and means for identifying the position of 
the sensor with respect to said heat source, such that the location of said 
end, once detected by the sensor, can be identified. 

25 As yet a further alternative, said sensor may comprise a camera type device 
which is capable of visualising the smoking article and/or a shadow cast by 
the smoking article, whereby the position of the end of the smoking article 
may be detected. 
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In some embodiments, the arrangement may be such that said end of the 
smoking article can be selectively shielded from said heat source, such as to 
prevent substantial transfer of heat from said heat source to said end. Thus, 
when the heat source and the smoking article are positioned for ignition, said 
5 end may be shielded from the heat source and said heat source may be 
energised without substantial transfer of heat from the heat source to the end 
during the course of energisation. Once the heat source is fully energised, 
said end may be exposed to the heat source, thus enabling ignition of the 
end to take place. 

10 

Accordingly, said heat source may be adapted to move along a pre-set path 
between a first exposed orientation, in which the heat source is arranged to 
face said end such that said end is exposed to the heat source, and a second 
shielded orientation, in which the heat source is arranged to face away from 

15 said end such that said end is shielded from said heat source. Alternatively, 
or in addition, one or more barriers formed from a heat-impermeable 
material may be provided for selectively shielding said end from said heat 
source. Said one or more barriers may be adapted to. be installed adjacent 
said heat source for shielding the heat source, and to be removed in order to 

20 expose said heat source: 

Said control means may include control hardware which is programmed to 
control the performance of the functions hereinabove defined. In particular, 
said control hardware may include processing means for receiving said 
25 detection signal and for calculating the type and extent of adjustments which 
should be made to the components of the ignition system and/or the smoking 
machine so as to enable successful ignition of said smoking article, and for 
effecting said adjustments. Said control hardware may be arranged to be 
located in a smoking machine, and/or in said ignition system. 
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Said smoking article may be a rolled smoking article, such as a cigarette, 
cigar or cigarillo. Suitably, said end of the smoking article may be the end 
which is ignited by a smoker in use; that is, the non-filter end. 

5 Preferably, said lighting system and said smoking machine may be capable 
of satisfying one or more ISO standards including ISO standard 3308 (2000), 
and/or one or more FTC standards, arid/or one or more CORESTA 
standards, and/or any other applicable national or international standards. 
Smoking machines suitable for use in conjunction with the present invention 
10 are widely available and in common use in the art. 

Said smoking machine may be capable of holding a plurality of smoking 
articles, and said lighting system may be adapted for igniting each of said 
smoking articles consecutively. Preferably, said smoking machine may be 
15 adapted for moving each smoking article which is to be ignited to a position 
such that die end of the smoking article is within a small distance, such as to 
within a few centimetres or a few millimetres, of said ignition head, prior to 
detection of said end by the sensor and consequent adjustment of the ignition 
head and/or the position of the smoking article. 

20 

The components of said ignition system may be provided in the form of an 
integral tool, or in the form of a kit of components which are adapted to be 
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ignition system can function as hereinabove described. 

25 

Following is a description, by way of example only and with reference to 
the accompanying drawings, of embodiments of the present invention and 
modes for putting the invention into effect. 
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In the drawings : 

Figure 1 shows a top view of an ignition system in accordance with the 
invention, in the start position. 

5 

Figure 2 shows a side view, partly cut away, of the ignition system of Figure 
1. 

. Figure 3 shows a top view of the ignition system of Figure 1, after detection 
10 of a cigarette. 

Figure 4 shows a side view, partly cut away, of the ignition system of Figure 
3. 

15 Figure 5 shows a top view of the ignition system of Figure h at the point of 
ignition. 

Figure 6 shows a side view, partly cut away, of the ignition system of Figure 
5. 

20 

Figures 7a to 7c illustrate a mode of operation of the ignition system shown 
in Figures 1-6. 

Figure 8(a) illustrates the start position for a mode of operation of a second 
25 embodiment of an ignition system in accordance with the invention. 

Figure 8(b) shows a top view of an ignition system as illustrated in Figure 
8(a). 
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Figure 8(c) shows a side view, partly cut away, of the ignition system of 
Figure 8(b). 

Figure 9(a) illustrates the probing position for a mode of operation of the 
5 ignition system shown in Figure 8. 

Figure 9(b) shows a top view of an ignition system as illustrated in Figure 
9(a). 

10 Figure 9(c) shows a side view, partly cut away, of the ignition system of 
Figure 9(b). 

. Figure 10(a) illustrates the igniting position for a mode of operation of the 
ignition system shown in Figures 8 and 9. 

15 

Figure 10(b) shows a top view of an ignition system as illustrated in Figure 
10(a). 

Figure 10(c) shows a side view, partly cut away, of the ignition system of 
20 Figure 10(b). 

Figures 11a to 11c illustrate an alternative mode of operation of an ignition 
system in accordance with the present invention, 

25 Figures 12a and 12b illustrate an alternative, mode of operation of an ignition 
system in accordance with the present invention. 

Figure 13 illustrates a variable dichroic filter for use in the present invention. 
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Figure 14 illustrates an alternative mode of operation of an ignition system 
in accordance with the present invention. 

An embodiment of an ignition system in accordance with the present 
5 invention is shown in Figures 1-6. As seen in these Figures, the ignition 
system comprises a base plate 1 which is adapted to be engaged with a 
smoking machine; an ignition head 2 for igniting cigarettes or other smoking 
articles; and a break-beam sensor for detecting the end of a smoking article 
such as a cigarette, which sensor includes a beam emitter 3 and a beam 
10 detector 4. 

Said ignition head 2 comprises a resistive coil 7, which resistive coil 7 is 
adapted to be connected to a source of electrical power (not shown), 
whereby the coil 7 can be energised and heated to a temperature sufficient 

15 for igniting a cigarette or other smoking article. As will be appreciated by 
the skilled man, the coil when heated will serve to emit heat both by air 
convection and by electromagnetic radiation. Resistive coil 7 is mounted 
within a protective holder which is formed from a heat-insulating material 
such as a ceramic material. As seen in Figure 2, said holder is substantially 

20 bowl-shaped, comprising an enclosing shield wall 9 which defines an open 
mouth 10 by which the coil 7 is exposed. The base of said holder is gripped 
by a sleeve 13 formed from a lightweight material such as aluminium. 

Said ignition head 2 is mounted with respect to the base plate 1 such that 
25 said open mouth 10 points in a forwards direction away from the base plate 
1. As hereinafter described, the ignition head 2 is movable forwards and 
backwards with respect to the base plate 1, and is pivotable such that said 
open mouth 10 can be swung relative to the base plate 1. 
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Said sleeve 13 comprises two pins 8 which protrude outwardly from 
respectively opposing sides of the sleeve 13. The pins are mounted to the 
internal walls of a bracket 15, the arrangement being such that the sleeve 13 
and the holder mounted therein can pivot relative to the bracket 15. 

5 

Said bracket 15 is rigidly connected oh one side thereof to a piston head 5, 
which piston head 5 is mounted on a piston rod that is slidable within a first 
pneumatic cylinder 6, the arrangement being such that said bracket 15 is 
slidable relative to said first pneumatic cylinder 6. Said first pneumatic 
10 cylinder 6 is bolted to said base plate 1 and extends forwardly away from 
said base plate 1, as illustrated in Figure 1. The pneumatic cylinder is 
operable to cause the piston head 5, together with said bracket 15 and said 
ignition head 2 which are mounted on the piston head 5, to slide forwards 
and backwards with respect to the base plate 1. 

15 

Said bracket 15 is rigidly connected on the other side thereof to a second 
pneumatic cylinder 14. A piston rod 16 is slidably mounted within said 
second pneumatic cylinder 14, and is slidable on operation of said second 
pneumatic cylinder 14. The piston rod 16 is arranged to be active on a block 
20 12, whereby the block 12 can be propelled away from said second 

pneumatic cylinder 14 on operation of said second pneumatic cylinder 14. 
As seen in Figure 1, said second pneumatic cylinder 14 is oriented parallel 
tr, fire* nnpn matir r.vlmflf.r f>_ ench that the, onexation of said second 
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pneumatic cylinder 14 results in forwards propulsion of said block 12 
25 relative to said bracket 15, and away from the base plate 1. 

Said block 12 includes a slot 17 which accommodates a spindle 11. Said 
spindle 11 extends laterally away from the block 12 and is rigidly connected 
to said sleeve 13. The arrangement is such that as said block 12 is propelled 
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forwardly away from the base plate 1, said spindle 11 is caused to move 
transversely in- a forwards direction away from the base plate 1, and 
consequently said sleeve 13 and ignition head 2, being pivotably mounted by 
way of said pins 8, is caused to pivot forwardly with respect to said base 
5 plate 1, in a clockwise direction as shown in Figures 2 and 4. 

A spring (not shown) is active on said ignition head 2, for biasing said 
ignition head 2 in an anticlockwise direction as shown in Figures 2 and 4; 
The configuration of said second pneumatic cylinder 14, said piston rod 16 

10 and said block 12 is such that when the piston rod 16 is fully withdrawn into 
said second pneumatic cylinder 14, as shown in Figure 2, the ignition head 2 
is disposed at an angle of approximately 45° to said base plate 1. In this 
position, the open mouth 10 of the ignition head 2 is shielded by way of a 
guard wall 18 as seen in Figure 2, which guard wall 18 is fixedly mounted 

15 on said piston head 5. Said guard wall 18 is formed from a heat-reflective 
material such as stainless steel, and is shaped to correspond roughly to the 
shape of said open mouth 10, in order to permit effective shielding of said 
mouth 10. Further anticlockwise rotation of said ignition head 2 beyond this 
shielded position is prohibited by the fixed position of said second 

20 pneumatic cylinder 14 on said bracket 15. 

When said second pneumatic cylinder 14 is operated for propelling said 
block 12 and spindle 11 in a forwards direction, said ignition head 2 is 
caused to pivot in a clockwise direction as shown in Figure 2, against the 
25 biasing force of said spring. The arrangement is such that when said piston 
rod 16 is fully extended from said second pneumatic cylinder 14, as shown 
in Figure 4, the ignition head 2 is disposed such that said open mouth 10 
faces forwardly away from the base plate 1. The ignition head 2 is thus 
deployed for igniting a smoking article placed forwardly from said base 
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plate 1. 

As seen in Figures 2 and 4, a second guard wall 19, formed from stainless 
steel, is fixed to said sleeve 13 of the ignition head 2, and serves to reduce 
5 peripheral heat loss from the open mouth 10, thereby diminishing undesired 
pre-heating of a smoking article prior to ignition. 

As seen in the Figures, said beam emitter 3 and said beam detector 4 are 
fixedly mounted on respectively opposing sides of said bracket 15. Said 

10 beam emitter 3 is adapted for emitting a constant detectable signal, such as a 
beam of visible light, which beam is directed towards said beam detector 4. 
Beam detector 4 is capable of detecting and monitoring said beam. If and 
when an object, such as the end of a cigarette or other smoking article, 
extends between said beam emitter 3 and said beam detector 4, the • 

15 transmission of said beam from the beam emitter to the beam detector is 
interrupted. Interruption of the beam is detected by the beam detector. On 
interruption of. the beam, the beam detector is configured, to generate a 
detectable signal. 

20 Said beam emitter 3 and detector 4 are conventional pieces of equipment and 
are obtainable commercially from Sunx Ltd (distributors Industrial Controls 
(Anglia) Ltd). 

The operation of each of said first pneumatic cylinder 6, said second 
25 pneumatic cylinder 14, said sensor, and the power supply for energising said 
resistive coil 7 is controlled by way of control hardware, which may include 
one or more microchips programmed to control the operation of these 
components as herein described. The control hardware is arranged to 
communicate with said sensor, the arrangement being such that said 
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detectable signal generated by the sensor on detection of an object is 
transmitted to the control hardware. Said control hardware is also adapted 
for communicating with and controlling the operation of a smoking machine, 
as hereinbelow described. The control hardware may be located in a 
5 smoking machine, or may be provided as part of the ignition system. For 
example, the control hardware may comprise one or more suitably 
programmed PICs or EPROMs. 

The ignition system may be used for igniting cigarettes or other smoking 
10 articles held by a smoking machine. Firstly,, the smoking machine is. primed 
as follows. The base plate 1 of the ignition system is engaged with a 
smoking machine that is primed with at least one smoking article for 
ignition. The base plate 1 may be engaged with an adjustable component of 
the smoking machine, which component can be adjusted such as to move the 
15 system towards said smoking article to within a few cm or a few mm of the 
end of said article. The smoking machine may additionally or as an 
alternative be arranged for moving said smoking article towards said system, 
to within a few cm or a few mm of said ignition system. 

20 A mode of operation of the ignition system for detecting and igniting the 
smoking article is illustrated in Figures 7a to 7c, and is described in more 
detail below. Owing to the biasing action of said spring (not shown), the 
ignition system initially rests in the start position as illustrated in Figures 1 
and 2, with the ignition head 2 in the shielded position. To prime the 

25 ignition system for use, said control hardware instructs the switching-on of 
the power source for said resistive coil 7, such that said coil is energised and 
heated for ignition. Said control hardware also instructs the switching-on of 
said sensor. 
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If the sensor detects the end of the smoking article between said emitter 3 
and said detector 4, a detectable signal is generated by said detector 4 as 
hereinabove described. This detectable signal is transmitted by said sensor to 
said control hardware, prompting the control hardware to instruct the 
5 smoking machine to move the ignition system in a backwards direction, 
away from said end of the smoking article. When the sensor no longer 
detects the end of the smoking article between said emitter 3 and said 
detector 4, the sensor transmits a second detectable signal to the control 
hardware (or ceases transmission of the first detectable signal to the control 
10 hardware), prompting the control hardware to instruct the smoking machine 
to stop moving the ignition system in a backwards direction. 

If the sensor does not detect the end of the smoking article between said 
emitter 3 and said detector 4, no signal is transmitted by said sensor to the 

15 control hardware, and the control hardware accordingly instructs the smoking 
machine to move the ignition system in a forwards direction, towards the 
end of the smoking article. Upon detection of the end of the smoking article 
between said emitter 3 and said detector 4 during forwards propulsion of 
said ignition system, a signal is transmitted from said sensor to the control 

20 hardware, and said hardware instructs said smoking inachine to halt further 
forwards propulsion of said ignition system towards the smoking article. 
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object which may normally be detected by said sensor during normal 
25 operation of the equipment is the end of a smoking article such as a 
cigarette which is held by the smoking machine. Accordingly, in normal 
operation, the detection of any object between said emitter 3 and said 
detector 4 signals the detection of the end of said smoking article. 
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Once the end of the smoking article has been detected, and forwards 
propulsion of the ignition system has ceased as described above, the control 
hardware instructs the switching-on of said first pneumatic cylinder 6 and 
said second pneumatic cylinder 14. Each of said first pneumatic cylinder 6 

5 and said second pneumatic cylinder 14 is fitted with a flow restrictor which 
controls the rate of response of the respective pneumatic cylinder. The flow 
restrictor fitted to said second pneumatic cylinder 14 is adapted to bring 
about a rapid response, whilst the flow restrictor fitted to said first 
pneumatic cylinder 6 is adapted to bring about a slower response. Thus, 

10 when said hardware instructs the switching-on of said second pneumatic 
cylinder 14, this cylinder responds quickly, propelling said block 12 and 
spindle 11 forwards such as to propel said ignition head 2 in a clockwise 
direction against the bias of the spring, from said shielded position into the 
deployed position. Conversely, when said hardware instructs the switchihg- 

15 on of said first pneumatic cylinder 6, this cylinder responds more slowly, 
propelling said piston head 5 bearing said bracket 15 and ignition head 2 
forwardly away from said base plate 1. As illustrated in Figure 6, the piston 
head 5 continues to move forwardly until the piston 14 contacts a stop 35 
provided on a plate rigidly attached to said base plate 1. Further forwards 

20 movement of said piston head 5 is thereafter blocked by the stop 35. 

• 

The components of the ignition system are configured such that when the 
piston 14 contacts the stop 35 as described above, the ignition head 2 is 
located such that a predetermined separation exists between the resistive coil 
25 7 and the end of the smoking article, so as to permit effective ignition of the 
smoking article by the heated coil. Typically, the ignition head will be 
located such that the coil 7 is 0.5-1 .0mm from the end of said smoking 
article. However, said predetermined separation between the coil and the end 
of the smoking article may be freely selected as required by the operator, by 
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appropriate adjustment of the position of said stop 35 prior to initiation of 
the ignition operation. In order to adjust the position of said adjustable stop 
correctly, prior to initiation of the ignition operation, the operator may place 
a smoking article between said emitter and detector such that the end of said 
5 article can be detected by the sensor, and may then position the ignition 
head 2 such that the unheated coil is at a selected distance from the end of 
said smoking article, the stop 35 then being adjusted such that forwards 
movement of the ignition head 2 beyond this position is prevented. 

10 A second embodiment of an ignition system in accordance with the present 
invention is shown in Figures 8-10. In these Figures, components common to 
the embodiments shown in Figures 1-6 are referenced with the same 
reference numerals. Further detailed description of these components and 
their operation is not necessary. 

15 

In contrast to the embodiment shown in Figures 1-6, the embodiment shown 
in Figures 8-10 is arranged for operating in "real time". Thus, whilst the 
ignition system shown in Figures 1-6 is arranged such that the position of 
the smoking article is detected and appropriate adjustments to the ignition 
20 system are made whilst the ignition head is in the shielded position and the 
coil is energised, the ignition head being thereafter adapted to be moved 
along a predetermined path into position for igniting a smoking article, the 



position of the smoking article is detected and appropriate adjustments to the 
25 ignition system are made whilst the ignition head is in the deployed, position 
and the coil is energised. Accordingly, in the latter embodiments, a smoking 
article the smoking article will be ignited as the ignition head reaches the 
predetermined location relative to the smoking article. 
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Accordingly, following priming of the smoking, machine as hereinabove 
described, the control hardware of the embodiment shown in Figures 8-10 is 
arranged first to instruct the switching-on of said second pneumatic cylinder 
14, whereby the ignition head 2 is caused to move from said shielded 
5 position (Figure 8) into said deployed position (Figure 9) as hereinabove 
described. Thereafter, the control hardware instructs the switching-on of said 
first pneumatic cylinder 6, such that, said piston head 5 and the components 
mounted thereon are caused to move forwardly away from said base plate 1. 

10 As seen in Figures 8b and 8c, a braking mechanism is provided for braking 
the movement of said piston head 5 relative to said pneumatic cylinder 6. A 
pneumatic braking cylinder 20 is mounted to said base plate 1, whilst a 
brake strip 22 is mounted to said piston head 5 and extends parallel to said 
cylinder 6. Said pneumatic braking cylinder 20 is operatively connected to a 

15 braking shoe 21, such that on actuation of said braking cylinder 20, the 
braking shoe 21 presses said braking strip 22 against said first pneumatic 
cylinder 6, hence braking the movement of said piston head 5 relative to 
said first pneumatic cylinder 6. 

20 The operation of said pneumatic braking cylinder 20 is controlled by said 
control hardware. The arrangement is such that when said sensor detects the 
end of a smoking article and a detectable signal is transmitted to said control 
hardware, the control hardware instructs the switching-off of said first 
pneumatic cylinder 6 and the switching-on of said pneumatic braking 

25 cylinder 20. Conveniently, these switching operations may be performed 
simultaneously by means of a valve mechanism which is adapted to switch 
the pneumatic supply from said first pneumatic cylinder 6 to said pneumatic 
braking cylinder 14 in response to a command from said control hardware. 
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The double effect of switching off the first pneumatic cylinder 6 and 
switching on the braking cylinder 20 causes said ignition head 2 to come 
rapidly to a halt following detection of an end of a smoking article by the 
sensor. The ignition system is configured such that the resistive coil 7 of the 
5 ignition system is a predetermined, distance, such as 0.5- 1.0mm, from the 
end of the smoking article, in order to permit effective ignition of the 
smoking article by the heated resistive coil. . 

An alternative mode of operation of a ignition system in accordance with the 
10 invention is illustrated in Figures 11a to 11c. As will be evident from the 
following description, this mode of operation is useful only in conjunction 
with a smoking , machine in which the position of the smoking articles held 
by the machine may be altered. According to this mode, linear movement of 
the ignition head and sensor may not be required. Hence, whilst either of the 
15 ignition systems respectively shown in Figures 1-6 and in Figures 8-10 may 
be operated according to this mode, alternative embodiments in which the 
cylinder 6 is, for example, replaced with a non-adjustable mounting arm, 
may also be operated according to the mode hereinbelow described. 

20 According to this mode, the ignition system is engaged with a smoking 
machine having adjustable cigarette holders. The control hardware of the 
ignition system is arranged to communicate with the smoking machine such 
that the control hardware is capable of controlling the movement of at least 
one adjustable cigarette holder of the smoking machine. The ignition head 2 

25 is placed in the start position as shown in Figure 11a, and the resistive coil 
is energised under the control of the control hardware. 



A cigarette or other smoking article 30 is inserted into said cigarette holder, 
and under the control of the control hardware, the cigarette holder is moved 
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towards the ignition head. When the end of the smoking article is detected 
by the sensor, as illustrated in Figure l ib, a signal is transmitted to the 
control hardware as hereinabove described, and said control hardware 
instructs the cigarette holder to cease moving. The ignition head 2 is then 

5 moved into the deployed position under the control of the control hardware, 
as hereinabove described, and is optionally also moved a short 
predetermined distance towards or away from the base plate 1, also under 
the control of the control hardware. The arrangement is such that when the 
end of the smoking article is detectable by the sensor, and once the ignition 

10 head has been moved from the shielded position into the deployed position 
and has optionally been moved a short predetermined distance towards or 
away from the base plate, then the coil of the ignition head will be at a 
predetermined distance from the end of the smoking article, in order to 
enable successful ignition of the smoking article by the coil. Typically, the 

15 predetermined distance between the coil and the end of the smoking article 
will be 0.5-1. 0mm. 

It will be appreciated that the embodiments and modes of operation 
hereinabove described work by detecting the end of a smoking article when 

20 it has reached a predetermined location with respect to the ignition head, and 
thereafter (if necessary) moving the ignition head in a predetermined manner 
such as to dispose the ignition head in the required position and orientation 
for ignition. Various other embodiments and modes of operation may also be 
envisaged by the skilled man which work on the same principle, and all such 

25 embodiments and modes are encompassed within the scope of this invention. 

An alternative embodiment and mode of operation of the invention is 
illustrated in Figures 12a and 12b. The embodiment shown in these Figures- 
is similar in many respects to the embodiment shown in Figures 1-6, and in 
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these respects will not be further described. Features particular to the 
embodiment shown in Figures 12a and 12b are hereinbelow described. 

As seen in Figures 12a and 12b, an ignition system in accordance with the 
-5 invention comprises an ignition head 2 which is adjustably mounted, in the 
manner hereinbefore described, on a base plate 1. Adjustment of the position 
and orientation of said ignition head relative to the base plate 1 is controlled 
by control hardware (not shown). 

10 The ignition system comprises a sensor 25 which is adapted to take one or 
more measurements for determining the distance between the end of a 
smoking article 30 within a holder 31 for use in a smoking machine, and a 
known point on the. holder. Thus, the sensor 25 may be adapted to be 
positioned on or adjacent a smoking machine. Said sensor 25 is adapted to 

15 communicate with said control hardware and to transmit to said control 
hardware information regarding said measurement Said sensor may, for 
example, comprise a range-finding sensor such as a laser sensor. 

The control hardware of the ignition system is adapted for processing said 
20 information, and for making adjustments to the position and orientation of 
the ignition head 2, such that when the holder and smoking article have been 
installed in the smoking machine, and the ignition system and/or holder have 

l, ff( ,n rr»/w<y3J w tUf rmoHniT mnnhinp ir>tr> nrnvimity with one another, the. 

ignition head is positioned at a predetermined distance from the end of the 
25 smoking article protruding from the holder. 

It will be appreciated by the skilled man that the embodiments and modes of 
the invention hereinabove described rely solely on adjustments to the relative 
positions of the resistive coil and the end of a smoking article at the point of 
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ignition, for improving the success of ignition. Nevertheless, in knowledge 
of the position of the end of a smoking article, having been detected by a 
sensor as hereinabove described, adjustments can also or instead be made by 
the control hardware to the operation of the resistive coil, whereby the 
5 success of ignition may be improved. 

For example, if the position of the end of a smoking article held by a 
smoking machine and in position for ignition is determined to be more than 
a specified distance (such as about 1.0mm, or about 1.5mm, or about 2mm) 

10 from the position of the resistive coil at the point of ignition, then the power 
generated by the coil, and/or the power transmitted to the end of the 
smoking article, and/or the length of time for which the end of die smoking 
article is exposed to the coil, may each be appropriately increased, in order 
to compensate for the greater separation between the coil and the end of the 

15 smoking article, and to ensure successful ignition of the smoking article 
notwithstanding this increased separation. As a further alternative, the end of 
the smoking article may be exposed to the heated coil earlier in the puff 
cycle of the smoking machine, such as at or towards the start of the puff or 
shortly before the start of the puff. As a further alternative, the wavelength 

20 range of electromagnetic radiation transmitted to said end may be selected to 
be a wavelength that is efficiently absorbed by said end. 

Conversely, if the position of the end of a smoking article held by a 
smoking machine and in position for ignition is determined to be less than a 
25 specified distance (such as about 1mm) from the position of the resistive coil 
at the point of ignition, then the power generated by the coil, and/or the 
power transmitted to the end of the smoking article, and/or the length of 
time for which the end of the smoking article is exposed to the coil, may 
each be appropriately reduced, in order to compensate for the smaller 
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separation between the coil and the end of the smoking article, and to reduce 
the likelihood of heat damage to the smoking article during the course of 
ignition, notwithstanding this reduced separation. As a further alternative, the 
end of the smoking article may be exposed to the heated coil later in the 
5 puff cycle of the smoking machine, such as towards the middle or the end of 
the puff. As a further alternative, a dichroic filter may be provided for 
filtering out electromagnetic radiation having a wavelength which is 
absorbed by the end of the smoking article, in order that the end of the . 
smoking article is not exposed to such radiation. 

10 

A variable dichroic filter 41 suitable for this purpose is shown in Figure 13. 
As seen in this Figure, the dichroic filter 41 comprises a glass substrate 33, 
which substrate is coated with a layer of silicon dioxide 34, a layer of 
titanium dioxide 35, a second layer of silicon dioxide 36, a second layer of 
15 titanium dioxide 37, a layer of a neutral density filter medium 38, and a 
clear film layer 39. The layers are covered with a protective glass covering 

As seen in Figure 13, the thickness of each layer of silicon dioxide and 
20 titanium dioxide varies across the surface of the substrate 33, and the 

thickness of the layer of neutral density filter medium 38 also varies across 
the surface of the substrate 33. The juxtaposition of the layers and the 

variation in their thicknesses means that different areas of the filter will 

transmit electromagnetic radiation within different specific wavelength 
25 bands, all other wavelengths being reflected. The variable dichroic filter 41 
may therefore be positioned between the coil and the end of the smoking 
article, as seen in Figure 14, and may be moved relative to the coil and the 
smoking article under the control of the control hardware, in order to vary 
the wavelength of radiation transmitted from the coil to the smoking article 



35 



as desired. According to the absorption spectrum of the end of the smoking 
article, certain wavelengths of radiation will be efficiently absorbed by the 
end of the smoking article, whilst other wavelengths will be largely or 
entirely reflected. Accordingly, the heating power of the radiation which is 
5 transmitted to the end of the smoking article may be varied using the 
dichroic filter as desired. 

The control hardware of the ignition system may be adapted so as to be 
capable of calculating any adjustments required to the operation of the 

10 resistive coil in view of the position of the end of the smoking article, and 
for controlling the outworking of such adjustments. For example, the power 
generated by the coil may be up- or down-regulated by controlling the power 
input, such as the voltage applied, to the resistive coil, such as by way of a 
variable resistor. 

15 . 

The timing and duration of the application of heat to the end of the smoking 
article may conveniently be controlled under the control of the control 
hardware by way of a movable shield, or by way of switch means connected 
to the power, input to the coil, although the latter may be less effective 
20 owing to the cooling time required for the coil. 

The positioning of any filters or shields relative to said coil and the end of 
said smoking article is also controlled by the control hardware. 

25 The provision of control hardware and the programming of said hardware 
such that the hardware is capable of instructing and controlling the operation 
of the ignition system as described above is a routine task within the 
capability of the man skilled in the art. 
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1 . The lighter tool is picked up by an automated tool holder and moved to within a 
few centimetres of the cigarette. 
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2 When lighting is required, the pre heated lighter coil is swung down into the 
lighting position and moved towards the cigarette 
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3. When the sensor detects the cigarette, the mechanism / tool is stopped, thus 
ensuring repeatable positioning / lighting 
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"Cooler" lighting as 
more light is 
reflected 
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A movable filter is used to 
vary the frequency of the 
light output whilst 
maintaining the power 
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